Separation of bovine plasma lipoproteins by a rapid ultracentrifugation method.
The recently described method of centrifugation with iodixanol for the rapid separation of human plasma lipoproteins was adapted to separate bovine plasma lipoproteins. Density gradients were generated by mixing plasma with iodixanol 12% (w/v), followed by centrifugation at 350,000 g and 16 degrees C for 3 h 10 min in a vertical rotor. Gradients were unloaded dense-end first into 10 fractions. Human very low density lipoprotein (VLDL; density < 1.011 g/ml), low density lipoprotein (LDL; density = 1.016-1.039 g/ml) and high density lipoprotein (HDL; density = 1.039-1.090 g/ml) were resolved well at densities considerably lower than those traditionally reported in salt gradients. In gradients generated from 12% iodixanol, bovine LDL and HDL exhibited even lower densities (1.016-1.028 and 1.016-1.048 g/ml, respectively) with all lipoproteins occurring at the lower density region of the gradient. In contrast, density gradients generated from layers of equal volumes of 6% and 12% iodixanol readily separated bovine HDL from VLDL, whilst LDL still overlapped with HDL. The latter accounts for >80% of all bovine lipoproteins and exists as two populations, namely light and heavy HDL. Gradients generated from two layers of iodixanol recovered bovine HDL in five fractions. The hypercholesterolaemia associated with lactation resulted in a modest shift in the profile of HDL cholesterol towards lipoprotein particles of lower density (light HDL). Significant between-farm differences were also detected in the density profiles of bovine plasma cholesterol. This new method is suitable for use in research and diagnosis in relation to lipoprotein metabolism disorders in cows.